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ABSTRACT 

Indapandent neighborhood schools in innar-city areas 
serva primarily minority studants. They ara in a position to assist 
Amarican educators in understanding the bast mathods of taaching 
minoritias who usually do not raach their full academic potential in 
public schools. Taacheri in indapendant schools use cultura and 
somatimas religion as a basis for motivational and managemant 
techniguas. The studants use their own indiganous images to shape 
thair intellectual^ amotionml and creative davelopmant. In 1984 a 
training semi*^ar using this cultural model was developad to provide 
these taacharL with a batter understanding and more strategies for 
taaching mathama tics. This first of a two^volwe sarias contains tha 
lectures from the seminar. It gives the cultural and philosophical 
foundations for taaching mathematics to black youth, Volima I 
includes the following presentations i (1) Cultural Foundations for 
Teaching Black Childran (Edwin J. Nichols); (2) Innovation and 
Motivation for Escallance (J, Arthur Jones); (3) African 
Contributions to Mathematics, Science and Technology (John Hanrik 
Clarke); and (4) Managing Instruction in Mathamatics for Elementary 
Schools (Bassia C. Howard). The final section is a series of notes 
redacting teachers' coimnants on how they managa their classrooms. 
The volume concludes with a list of mathamatics and materials, 
IVH) 
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Pieface 



Ttm^ ^MVb MO, Pf^iam {ovmmg the Institute for Indipendent Education, 
, I w^:rtp w ttavel m^tcm H^^icB and visit oyer 40 ind^ndent naighbor- 
hoo^ ie^ols. I fmi^ that they were serving primarily African-American, 
Hisgfete^l^arieM* i^nw^^-IncUanp and iMan-itoerican youtfi. Tlie 
sch«# #^ lprif«iarily in innar-dQr areas, while their enrdltaents 

oftem i^uitd ^^^.ftbm mmy /socio^econoniic nei^borhoodi, and from 
boA dttl^^ty^^p inlttfetrmm ithnic groups* 

^ p lilM wKh iSministratom^ t^dwri, studentSj and parents, I also 
reaiii^^thgf eh^e sch|(Sols r^r^ehi^ a vary spraal nation^ r^our^. Th^ 
coMtmm how to ^ist our young people, most of whom are 

trap^l^ k ^chDpJBng experience that prevent them from r^ching thdr 

Tft^f^^dfrtitrato^ are building institutions th^ 
place demands for educational options. The t«icheii use culture, and in some 
cases religion, as a context that meaning to the acquisition of knowledge. 
Parents make gr^t econonMc and personal sacrifice to send their childrm to 
thee schools. The children achieve h^-warming reults by relying on their 
own indigenous image to shape their intellectual, emotional, and w^tive 
devdopment. 

; In 1984, the Institute asked tiie schools what they n^ed. Reponding to 
thfe survey, we developed a teacher training seminar which we <^€d "MATH 
Aliver- Its purpose was to provide mathematie t^cfcei^ in elementary and 
secondaty schools udth a dwper underetanding of prindple In matiiffliatie, 
their appUeation in classrooms at different ^de leveb, and stimte^e for 
ela^rooni managOTent. This two-volume serie, TmcMng Math&mati^. sum= 
marize the Iwtur^ and the remarks of guet spiers at the seminar. 

The first volume ^i.ts the stage for t^ehing math^atie (or inde^ any 
other subject) to Black youth, and the prindple discuss^ may apply to tiie 
eduction of other minoriftr»^oup youtii as weU. The m^or preentation in 
this volume is by Or, Besie C. Howard, v/ho Iwtured ma conduct^ work- 
shops for two w^ks on cl^room management. TOe gui^t sp^eri who^ 
remarks pertained to this tiieme were Dre. Nichols, Jone, and Clarke. Th^ 
bring their unique training, experience, rewch, and underetoiding to the 
problem of edu^ting mner-dty youtii. In addition, tiiere are stimtepe the 
tochers said th^ utilized in their own classrooms. The collective wbdom and 
vision of ^ tiiee individuals can help us develop approache that wdU anchor 
mathanatie Insiruction in the cultural esence of the particular p-oups of 
children we must teach. 

The swnd volume bridge the ^p betw^n theoretic or philosophic^ 
persp^ve md mathmatical prindple. Drs. T^per GUI and Gerald 
Oiaehere outilne a two-w^k approach to matiittnatie that cm serve ^ a 
modd for other tocher-training course- I^dr pr^ntation is supported by 



iv 



pr^ntations on cl^sro^i^sli^tg^^ by two • gu^tSi Siiter Mu'minah &d^in 
and Mr. Walttf Yourti, ts %^ u furthft* ce^ntribuUoni from the teacheri ui 
training. 

This publication is % p^ofthi lnmitu<e**s effort to support the develop- 
ment of independitit mtttibofhood s^hPoJs a^osa the county. Howeverp it 
win be useful to idl t^^^ri In African s^dboola who itfe chvg^ with the 
education of minortiy-ffoiipjrou^. 

We at the bititut^ bciltvglliit education more than Just getting infonna^ 
tion. We must in^% lufar^ilbn useful thf OMugh reliant appU^tiont and we 
must buUd self-eoflttd^nc^ In our cWIdrin^ ^^wthwmores we apply to ^ 
Ameri^ns what th^ %x$ Cf.toir Wfloodson said wm nec^sa^ to edu- 
eate the Africaii-AHiiri^! 

"[W]e mult flfid out exKUy what hJs baclcground Is, what he is 
t^ay» what his po^stljOilte gre, ^oow to bt^ with him where 
he is and make ater in^vidti^al of the that he is." 

To m^t the varifd fields of our iBpidlj^v^hanpng society, our students 
should know who ttev ^ewd what thty l^iava to offer America wid the 
world. 



Joan Ratteray, Ph.D. 

Prmldmt 

tfHHmts ^^or Independent Education, Inc, 
Washington^ AC 
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Cultural Foundations 
for Teaching 
Black Children 

by Edwin Nichols, Ph,D, 

The ^ueation of Black children in Arnica has bean ineff^vtp On 
the one hand^ there are wld^pread ^ademlc failure by children in inner=dty 
schools* On the other hand, students in high-intensity ^ademic programs at 
schools ^th predominantly White enr oUment often find that nddier they nor 
the insdtution^ adjust to each other, with s^ous academic and social conse- 
queries for the child, Hiere is also a considerable wiount of stereoQ^ing that 
r^ults in fewer fem^^ having an inter^t in mathematics^relat^ citfeers. 

Damage occurs because many educatois fail to recopiize important cultural 
difference between Eur op^ns or E jro-Americans and Afrirans or African- 
Ammcans, In ^e schooling prod^, children from one ettmic group are 
^pected to use some of ^e problem-solving stratt^^ of other groups. 
Inevitably* however, serious cross-cultural problems arise. 

One way to see more clearly th^ difference in beha^dors and thought pro» 
ces^ is to gamine their bases In philosophy. V/a can Uicn begin to evolve 
new strategic for the successful wlucation of African-Ameri^n children, 
epedaUy in InnCT-city schools. 

There are* for example, difference in the values they hold, which we can 
see by stud>dng the axioiogy of each group* Difference in how they come to 
know knowWge are apparent ttii ough epbiemoiogyf and we can understand 
how they reason by looking at iogia systms^Let us ^^an^e how each of tiiee 
philosophic constructs has cross^idtural implications for learning* as Black 
children find themselv^ in what are esentially Europ^n settinp in 
American classrooms* 

Ajdolo^ 

The two cultural groups* Europ^is and Africans, have different bx^ 
iologic^ referents: Man-to-the-Object and Man-to-ManJ 



L TTiii U part of a scheme pr^ent^ at the "World P^cWatrle Assodilion and Aisodatlon of 
Psychiatristj In Nigeria" conference at the Unlvireify of IbadM on Novmb^ 10* W6, when 
the author wm Visiting Proffer for CUncfal Piychology and pir^ / pr off the Child *s CUwc of 
the Institute of Idu^^on, Univenity of Ibadan, Nigeria. 
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The Euro^an focus on Man^bject dictato that the high^t value in 
the ObJ wt or In the acquisiUon of the Object, Soma of the thingB that could be 
classifl^ as Objects would be land, workp time, and so on. 

The signin^ce of land as the Object mi be seen by looking at White 
famiers, Th^ aig losing their land* and their loss of the Obj^t caus^ them to 
see themselv^ m value=l^, B^use the Ugh^t value Urn in the Object or the 
acquisition of the Object, then life itself Is of a l^ser value. Si^fl^t num- 
bers of th^e fame^p tiiereforcp are at risk for suldde. 

Work reprints another ObJ^t to iUus^te this concept. When I In 
schoolp I wanted to be an indusUial psychologist. In America at the teie, 
one could not graduate in this iidd without sendng a pmcticum, and none 
was made av^ble to me as a Black man. So I went to study in Gennany, 
where I could get the r^uir^ practicum. 

I was then invited by a prospective employer to interview for a job in Qeve- 
land. From our td^hone conversations, he did not r^ize I was Black. 
During the subsequent intemew, there were ^erd awkward moments, but 
my credendds could not be denied md were above qu^tion. My intendewer 
tlien told me he was mremdy sony, he could not hire me because the 
secretary would quit before she would work in an office with a "Negro." 

Meanwhile, I liv^ at the Black YMCA md worked m a short^rder cook. 
One day, there was a huge envelope in my mail containing a stack of papers 
and a si^ed, blank ch^k. T^ere was also a note telling me to complete the 
work, fin in the check for any amount I want^, md mail the work b^k to 
the firm where I had intemewed for employment, ITidr hlgh^ value was in 
the Obj^— the ch^k and the work want^ p^fomed. They did not 
value my feelings. 

The third Object we ^n discuss is time. In W^tem sodety, the ^ncqst of 
time is Un^ and s^uential. If an employe is scheduled to be at work at A 
and l^ve work at B, but the employe do^ not arrive until A-prlme, that 
person is late. The space from A to A=prime is an ObJ^, and Obj^ that are 
lost are wasted, Th^y must be replace or paid for. Thus, redudng paychecks 
for tardln^ has a basis in Europe ^olo^. 

The African con^pt of time can be porttayed by a spir^. In Black Enpsh, 
there is an expr^ionp "Wh^ go^ around com^ around." hi other words. 
If a task Is not begun at one loop on the spir^, it be sterted when time 
com^ around ^ain or aftw skipping several tlm^. The threat of decking pay 
do^ not have the same moling m in the European Mology. 

In African Oology, the focus is on Man=Man, Here, the hlgh^t value 
in the interpe^onal relationship betwten persons. If Mm-Object were tiie 
iology of Black people, %ve would aU be dead, b^use vm have not h^ fuH 
employment sine slavery. 

The Man=Man axlology ^plains why the Wgh^t cause of dteth for Bkck 
mal^ be^een the ag^ of 17 and 34 is to be klU^ by anotiier Blwk man. Go 
to a jail and ^k, "Whom did you kiU and why?" You will probably be told 
the person kiU^ a cousin/brother/b^t friend *'b^use he me a . . ." 
Whatever he ^ed him broke the relationship^ which is of the W^^t value, 
and Ufe itself then was of s^ondaiy or l^ser value. 
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■ Baaed on the axiology of Man-Matii a teacher of Black children muat 
ize the importance of having k pereonalazed relationship with each student* If 
the child is not made to feel important to that teachefj then there is no envir- 
onment for leaming^ 

The relationship oti be ^tablisl<^ at the be^nning of the cla^ period and 
reaf Armed at the end. There should be at l^t an inU'oduction and words of 
welconae, going weU beyond a perfunctory, "Good morning, class,'* There 
should be words of praise for work weU done, T^chere should not h^itete to 
comment on a student's negative or disruptive behavior, perhaps doing it 
uith a laugh and a smile* The point is that tht teacher must dsmons^ate with 
conviction that he or she r^Hy wm about each child. 

At this point, the tocher oti make the tmnsition to the Immn plan by 
saying, "Now let me ^ain to you what your com^tltion knows." 

Eptetemolo^ 

Africans and Europeans also know knowledge differmitly, Africans know 
through symbolic imagery and rhythm , while Europeauis know throu^ 
counting and measuring. 

An example of symbolic imagery and rhythm ran be found in the tomb 
of Run^^ DC, ^ere is a dia^^ of a pharoah, lying dong the hypotenuse 
of a jd^t-an^ed trian^e that is fonned by the body of a snake.- It establish^ 
the dirM relationship between n and ^, in that n^tp^y^ 6/5* 

This is one of m^y mathemati^ formula know by Afrirans md utiUz^ 
archlt^uriJly for centuri^ before the coming of the Gr^ks, to whom th^ 
fomiulae have b^n incorr^tly attributed, 

bidividu^ Gr^ks %pm% from 10 to 20 y ws in Africap but vdth a life 
pectan^ of only 30 years, th^ n^d^ an effldent way to transmit to ttie r*^ 
of Europe the knowWge th^r had acquire in Africa on many subjects, in- 
cluding mathematics and medicine,^ 

Foremost in the development of a stable procedure to transnut this 
knowledge are the ide^ of Socrat^ and Plato. Socrates crrated a new ap- 
proach to hypoth^^ and logtral argument by inidating the use of critical 
analysis for propositious. Plato developed the concepts of fomi ^t^ori^ 
which nec^sitated that one measure objects and then count die measured 
objects to know in which rat^ory they are to be placed. 

In gratitude to the Grwks for their ssiistance in defeating die Persians, the 
Egyptians pemitted the Gr^ks to establish a school at Al^candria, People 



2. Peter Tempkins, Secret of th§ Great ^ramidSt p. 194. (New Yofki tolophon 
Bookj, 1978). The ^sual g^metrio/architectural text In the tomb built by Ram^^ IX (130^ 
1237 B.C.) depicts prinripl^ thit had utlHzrf hundr^ of ywi wUer in the Temple of 
Kimak, built by Amenhot^ III (1403-1361 B.C.) 

3. The ^ypUans' mdvanced undersfanding of m^dne Is danonsttrnt^ by the Edvnn Smith 
pap3W| which is a textbook an surgery. This papyrus Is beUeved to be a 1600 B.C. copy of a 
3000 B.C. tr^tisa. It promts the dlagtosis, tr^tment and pra^dsls for clinic rases of In- 
jurf^ to sev^al pivts of the body, induding the h^. It shows the ralatlonihlp of the p^se to 
the hMTt, and it describe how the stomach , bowds, and lafg^ blood v^sels fun^on. (Bm 
^§ En^iopa^ia Britamica,) 
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like Euclid, Archim^^, and many others^ used their understanding of the 
Socratic critic method and the Platonic frame of reference to transliterate 
African epistemology and knowledge into a new W^tem epistemology md 
**Greek" knowledge/ Thus, Grwe b^ame the ^'cradle" of W^tem 
civilization. 

From the European perepective, one counts and measure by going from 
the parts to the whole. Information is presented v/ith the parts numbered se- 
quentially, as in A, B, C, followed by 1, 2, 3, then by a, b, c, and fmaDy i, 
ilp iii. AH of th^e parts become the whole. Even Head Start reli^ on 
counting and measuring, identifying colored circle and square and placing 
them In their correct locations. 

African-Americm children start with a different epistOTology, from which 
they first $m the whole. Subsequentlyp if n^^sary, they attend to the parts. 
Teachers in American schools, however, primarily t^ch from the European 
model of parts to the whole. The difficulty for Black students is to make the 
transition from one epistemological framework to another. 

Black females make the transition by the end of the first grade and some- 
time earlier. Black mal^ do it laterp frequently by the third grade. Unfor- 
tunately, by that time, many of thtte boys have became frustrate with the 
proc^ of "parts to whole," which is in conflict with their epistemological 
framework for conc^tualization of the whole. As a r^ult, notations are 
placed in their school records identifying them as "aggr^sive," '^acting out," 
and '^disruptive to the rest of the class.'* Th^ are then stigmatized by patho- 
lo^cal labels Uke **slow,** "learning disabled," or "retard^." 

It is important that teachers of mathematlw and other subjects pcnnii 
Black children to draw upon the epistemologli^ framework th^^ intuldvely 
use — symbolic imagery and rhythm— the approach that enable Aem to see 
whole concepts. They should not be r^vir^ to begin by isolating and 
structuring the parts, as is the European tradition. When th^e children s^ the 
whole, that experience then should be validate by the teachtt-. As Black chil- 
dren learn to use that methodolo©^, they can later make the nec^sary transi- 
tion and ^perience the least amount of psycholo^cal damage. 

By looking at how axiology and epistemology work together, we can con- 
clude that Black children probably Imm bmt when th^ are paired off rather 
than isolated. In Africa, children utilize so-eaUed "peer learning" all the time. 
The noise level for classrooms is much higher than in predominantly Euro- 
pean classrooms, although it is not disturbing noise. TWs is because the chil- 
dren are talking to each other ^an-Man) about what they are Imrning. In 
inner-city classrooms in America, when the children are absolutely silent, it 
may be that they are not laming anything. By placing them in small groups, 
such as at learning stations in open classrooms, Iwning incr^^. 

Some Black teachers, trained in the lurop^n way of knowing, have dif- 
ficulty understanding their own African epistemolo^. While Black teachers 



4 TTie Rositia Stone is evidince that the Greeks were able to transliterate hieroglyphic into 
their owl language. 
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may count and measure according to the European rules, they aften approach 
problem -solving from thair own referent, 

LrO^C 

The European logic system has its basis in dichotomy, by which reality is 
expressed as either/or. African lope, however, is dlunital, characterized by 
the union of opposite. 

In the Biblei the Pharisees confronted Christ with a tricky qutttion: Do you 
pay taxes to Caesar? They expected a y^ or no answer. If he had said y^, the 
religious community would have called him a hypocrite. If he had said no, the 
Romans would have jailed him for tax evasion. So he took a coin and asked 
whose picture was on it, Then he said give to Caesar that which is Ca^ar*s 
and to God that which is God's. Christ used a diunital answer to avoid the 
pitfall of a dichotomous question. 

When children give us answers like this, we call them "smarty pants." 
Instead of telling children not to do this, we should say to ourselves, "My 
goodness, that's an interesting diunital response.*' 

Another important outcome of dichotomous thinking can be seen in the 
following group of words: 

assertive submissive 

aggr^sive passive 

powerful powerless 

strong weak 

intelligent ignorant 

independent dependent 

These are only lists of characteristics, grouped as polar opposites* Nothing 
happens until we superimpose unconscious cultural bias. For example, if 
malenass in our society is superimposed on the positive sides mal^ then are 
socialized to think of themselvte as assertive^ aggressive , powerful, strong, 
intelligent, and independent. If femaleness is superimposed on the negative 
side* women are then tr^ned to be submi:ssive, passive, powerless, weak, 
ignorant", and dependent. 

People often find themselv^ locked into one paradigm or the other^ unable 
to move. For example, when a White woman tries to cross the line of dicho- 
tomy and move up in a firm dominated by White males, she is called "pushy 
and hostile," labels that be^n to identify her behavior as aberrant or sick. 

Minorities are also locked in. When a Black male, surround^ by pre- 
dominantly White . >^ales, attempts to follow the assertive-independent para- 
digm, he is perceived as dangerous. To neutralize the danger, he is often 
physically or psychologically forced into tiia negative side of the dichotomy. 

This explains why, until the BiU Cosby show started this year, television 
showed no positive role models for Black families. Black males were not 
allowed to work succttsfuUy and be fatheii to their own children; Black 
children were being raised by White fath^s. 

Adult Black males, forced to vacillate between being assertive at home and 
submissive in public, internalize so much anger that hypertension has become 
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one of the high^i caus^ of death among Black men. 

When posiiive/aggr^ive Black women attempt to switch paradigms, they 
are called by the derogatory name of "Sapphire.** Their suppr^sed anger 
tends to manifiKt itself before the age of 45, frequently requiring a hyster* 
ectomy. 

There is another group of words that is also treats similarly. Consider the 
following: 



The left column is fr^uently us^ to d^eribe White mal^ and their 
actlviti^, while the right column often refe^ to Black female. To sustain this 
dichotomous lo^c* White mdlm suffer high mtm for suicide and alcohol con- 
sumption. White women are bounced like ping pong balls between the good 
(White) and the bad (female) side of the pamdigm. Cons^uently, they have 
the highest depr^ion rate and the s^ond high^t suidde rate. TTiat is the 
price they pay. 

Child-rearing practice also illustrate dichotomous lo^c. In the Europ^n 
context^ children are not physically held for long periods. They are left in 
playpens to be independent. They ffow up to reflect the characteristic in the 
assertive/ag^essive paradi^. ITus, of courCj is important if the high^t 
value Ues in the ObJ^ or the acquisition of the Objwt. In tradidonal Africa* 
children are ^rried on the backs of relative for long periods of dme. In Afri- 
can- Ameri^n conmiuniti^p th^r are also physically held by the mother or 
given to someone ebe in the ©rtend^ family to hold. 

Dichotomous lo^c has applications in many fields, such m computer pro- 
P'amming, but problems arise in utiUring it to d^mbe human characteristic 
and potential. When the characteristics of individuals are aUo^t^ to polar* 
ized groups, th^ ^ be rank^ $^ either "good** or "bad," While this prac- 
tice is not inherently dMgeroui, it is dangerous to superimpose th^ polarize 
characteristics on specific poups of peopie. HiuSp in a male/female cont^, 
men are good and women are bad. In a \\Wte^lack contort, White are 
good and Blacks are bad. 

It is the r^ponsibili^ and obUgarion of educators to avoid the pitfalls of 
stereo^ing and labeUni . In the mathemadcs classroomi or in conversations 
on math-related subjects, it can certainly lead to the development of math 
phobias among pri. Tochers should be n^dful that the tmdm^ to 
dichotomize may appear when they are t^ching, when they m reading from 
textbookSp or when they are listening to their students develop arguments. 

Black tochers have a sp^al ne^ to develop cumculum mat^als and 
utilize manipuladve that will enable Black children to focus on Afriran ^o- 
lo^/epistemology/lo^c sets. However, it is cridc^ diat aU ttecheii not be 
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r^iricted to only one way of viewing the worlds for if only Europeaii axio- 
logy/epistemology/logic sets are practicad, than only ielected IndividuEls wiU 
benefit. 

The challenge in mathennati^ classrooins and in ^jucation in general is to 
develop a proc^ by which significantly larger numbers of Black youth can be 
brought into the mainstraani of leaning. Understanding the cultural foun- 
dations for taaching Black children will help accomplish this objwtive. 



EDWN J. NICHOLS, Ph.D., is the Chief of Ae S^ee Sptems Twh- 
nology Transfer Branch at the Nadonal Institute of Mental Health. He was 
formerly the Chief of the Staff CoU^e at NIMH for two y^s. 

He revived his under^duate d^^ at the University of Winsor, 
Canada, Md his doctorate from the Leopoline-FmndSTOa Univ^sitat, Inns- 
bruck, AustdAs in 196L 

Dr. Nichols has tau^t at Mehar]^ M^cal CoU^e, Fisk Umvemty; 
Cleveland Stat-? Univereiftr; The Unlverii^ of the District of Columbia; and 
the Uiiiversity of Ibadani N^eria* 

One of his spccialtiw is consulting on cross-cultural management , ©camin- 
mg how unconscious cultural bias mxi influence dMsionmaWng. 
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Innovation and 
Motivation for 
Excellence in 
Mathematics 
Education 

by J. Arthur Jones, PhD. 

Mathematics aboundi everywhere. It is the most natural process in the 
world. In fact, I always say that God is a great rnathematician. My concern Is 
that in teaching children, we often present matheinatics in a very unnatural 
way. The result is that we take away a child's motivation. Qiildren do not 
learn as much mathematics as they can, nor as quickly as they can, because we 
are not innovative in our approach. We also do not accommodate the various 
learning styles of students. 

One of the most natural processes is counting. Most people wiU say that a 
two-year-old cannot count. But if you were to ask a two-year-old to go into a 
room and see if there are enough chairs for the people gathered in the room, 
the child will probably tall you y^ or no. The child wiU make a one-tCNone 
comparison of two groups or sets: people and chairs. 

Counting and m^uring are both forms of making comparisons. People 
compare big things with little things, short with tall, one color with another, 
the length of objects with rules, and so on. They do not question the proems; 
it is natural. Another natural process is dealing with abstractions. Children 
who are told that one object is called a "car" wiU also detennine that another 
object in .this same class is also a car, even though it may have a different size, 
shape, or color. The child has instantly identifl^ the essential parts, dis- 
i^ded those which are not essential, and made the corrwt association. We 
are always abstracting. 

With motivation, there is observation, which in turn leads to the applica- 
tion of a principle. This then generates more observations, and the proems 
continue. We sometime find that the conclusions we draw from our ob- 
servations are not correct, and the process is repeated. Thus, we develop in- 
tuitive knowledge about our environment and the principles on which It 
operates. 
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If we are bom motivated to count, if we make observations from Uie reai 
world and make comparisons or meajurements, and If we naturally abstractj 
what changes us? What turns us off? Why do some children begin to says 
**I hate math"? What happens Is that we dc not incorporate natural ex^r- 
lences from the Uves of chUdren in order to motivate them. 

Counting Itself is a natural process, and unlike the Romans, we use con» 
venient symbols to represent numbers. The base 10 system of numeration is 
also natural, because it coincides with our 10 fingers, yet we teU children not 
to count with their fingers. 

Many of us have great difficulty multiplying 123 by 576 or adding V% and V% 
At tli*j heart of the problem is the way we teach algorithms, which are pro- 
cedur^ for ^rrying out calculations in order to arrive at the d^ir^ r^ult. 

Some people associate tlie ability to do algorithms with the ability to do 
mathematics. That is not nec^s^y so. A child who fails to execute an algor- 
ithm still may be capable of very abstimct mathematics. In fact, some of the 
bast mathematicians in the country have difficulty performing algorithms in 
arithmetic. We should not jump to conclusions because a chUd dom not do 
algorithmi willingly or correctly. 

There is a very complicated proems for adding 14 and V% , which is cluttered 
with a number of steps, such as finding the least common denominator and 
then reducing the answer. A simpler approach is to have the child multiply the 
two number below the line, then place above the line the sum of the products 
formed by diagonally multiplying the top number in one fraction with the 
bottom number in the other fraction. 

Another barrier to learning is the way geometry is taught. Teachers often 
do not realize that geomatry is one of the most beautiful subjects in mathe- 
matics, because it involves objects we can s^ and procedures we ciiii exper- 
ience. There is no need to save geometry for the tenth grade. Instead, we 
should talk about it from the first day. 

Consider the example of a sphere. If you hand a child a Sj!here made out of 
clay and say, "Turn it into a cube,'* would the child conrider that a gr^t 
problem? No, A baU could be turned quickly into a cube, without taring 
anything or doing anything fancy, and then molded back again into a baU. 
On the other hand, a baU cannGt be molded into a donut widiout tearing It 
apart, and the child can identify the essential difference in the two objects. 

Three years ago, I was challenged to find a way to reduce some of th^a 
barriers to learning mathematics. I was asked to work during the summer 
with a basketball team of boys and girls who were adamant about not ha^dng 
anything to do with mathematics. My approach was to use the game of bas- 
ketball to motivate their understanding of mathematics. 

I explained the layout of the basketball court in terms of rectan^^, semi- 
circles and circles painted on the ^ound. We looked at the angles fonn^ by 
the backboards and certain shots— *for example, layups. We t^k^ about the 
parabolic trajectory nec^sary for putting the ball through the net. By 
studying the d-fferent heights ^ch player must jump in order to create 
dif ferent types of arcs, wa learned how very short basketball Piatt's can com'* 
pete against very tall playere and be successful at dunking the baU, Everyb^y 
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knew his or her dunking height. We covered the geometiy and physics of 
dribbling, what change (^eur when dribbling is faster and slower, and how a 
short pereon can dribble succttsfully in competitiQn with a tall person. 

Finally, ^ch player kept a pei^onal notebook with details statistics on 
his or her performance and ^pabiUti^. They each us^ this information not 
oiily to understand their own strengths and limitations but also to CdU^ the 
same information on other players. Th^ knew which player the better 
free-throw shooter, which was the better foul shooter, and so on. 

From their statistical knowledge of the entire t^m, th^ understood con- 
cepts of probability by predicting the likely performance of a ^ven player at 
a particular time. From this information, they could b^ome involve in 
strategic dedsionmakinj, such as playmaking and screening ^didat^ for 
t^ms. In addition, we shr^ed them how a computer can be programme to 
make some of th^e proj^tions, and young boys from II to 13 y^s of age 
were able to do this. 

Ordinal basketball terms bwame tenns in ma^ematics. Young pwple 
who previously appwed to have irrational fears of doing arithmetic, algebra, 
geometry, and trigonometry b^an to love those sufafecu. People who pre- 
viously could not multiply 36 tlm^ 45 and who had been labeled "failures" 
turned out to be at the top of the class. 

Our approach was succ^ful because we consider^ the learning styl^ of 
this group of young peopk. We focused on what was naturally of inters* fn 
them. So often in American classrooms, the teacher is standing in front of iffti 
blackboard, lecturing to students who are only pardaUy listemng and who 
only sometime offer answm to qu^tions. 

Real Iteming, however, occurs when students are involve and actively par- 
ticipating in the learning proc^. 1 and my coU^gu^ regularly teach Saturday 
classy to young prople. We get them involved in a subject ' at interttts them, 
and we ^ve them individualize attention rather than lecture. We find that 
this apprQach works. 

For example, one student had finished seventh grade, but he always got the 
wrong answer when he multipli^ numbere. For seven yeao, the teachers had 
simple ^ven him an '*X*' for his wrong answer. We sat with hJm, looked at 
his algorithm, and pointed out the corrwt way to multiply. Since then, he has 
not missed a single multiplication problttn in school. We also work closely 
with students on t^t-taking skills, and one young man at age 1 1 made 780 on 
the math part of the SAT because of our approach to enhancing his natural 
ability. 

I contend that if young people ^ learn fancy dunk shots and develop 
complex football plays, doing aU of the computations in their head, but can« 
not add one-half and one-thini, something is wrong with the proc^w used by 
their teachers. We fail to provide enough teaches in our schMls, yet wa spend 
$50,000 to build a prison cell and $30,000 every year to feed and care for a 
single prisoner. Many of them, too often, cannot read and write. 

The students in our elemental classrooms today will live more than half 
their lives in the twenty-flrst eentun^ where computers have a si^ficant 
role in the lives of everyone. Although computers are now in a primitive stage 
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of devdopment, by the twenty^flrst century* they will be affordable by almost 
everyone. We must begin preparing young people for this experience. 
It is important that you, as a tocher, love mathematics and love the chil- 
dren with whom you are working. I urge you to do everything within your 
power to involve your students in leamJng. Find out what interttts them and 
how they go through the proems of abstracdng. Recognize that motivadon is 
extremely important to learning. 



J* ARTmm JONES, is Director of Edu^tional Systems and 

Human R^our^ at Drasion Information Systems Corpomtion in Washing- 
ton, p.C. He w^ fonnerly a Special Assistant to the Controller at die Nation- 
al Sdena Foimdation, where he was also a pro-am analyst for over 13 y^ii 
with incr^sing levels of r^ponsibillty. 

Dr. Jon^^m^ his underfi^duate de^^ at Lincoln University In Mathe- 
matics and Chemistry and his paduate de^^ at Pennsylvania State Umver= 
sity in Mathematics. He h^ also completed the Senior Executive Training 
Program at the F^eml Exraitive Institute, 

He has taught at Florida Univereity, Pemisylvania State University, 
South Carolina State CoU^e, and Adanta Univereity. 
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mathematicians from minority groups in post-doctoral r^earch miviti^ 
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African Contributions 
to Mathematics, 
Science, and 
Technology 

by Dr. John Henrik Clarke 

African contributions to mathematicSj science, and t^hnology have shapad 
tha pr^ant, the pist and future. They repTOent Africa's ^ft to humaidty, 
which is not only incontrovertible but is condnually being reinforce. 

The people called Afric^s are the oldest of the world*s people', as African 
civiLizatlon existed for nearly 5,0W) years before the first eity-state was 
created in Europe, However, beginning in the 15th century^ Europeans began 
to obscure the light that had stretehed from the Nile Valley to southern 
Africa. 

After the Middle Ag^ and the Cnisad^, Europ«is b^an to regan, mostly 
from China, some of the maridme skills th^ had lost^ such as an imderstmd= 
ing of latitude and longitude. They searched for tho spic^ and the sweets of 
Asia to make their food palatable. They recovered from famine and plague 
that had claimed one-third of their population. To rebuild thdr socieiy, th^ 
enslaved many people, including other Europeans. They made the world their 
servants' quarters until the eve of the twentieth century, and most of it re- 
mained under their control for at least anodier fifty years. 

The Wstoiy of Africa and African people was locked into what Professor 
Van Sartima called the "50O-yw room," implying that Mmm history was 
stopped and that nothing happened." Because Europeans dominated die text- 
books, the mass m^a, and the Bible itself, the world beUevwl-^and to some 
«ttent stiU beUev^— what they said. They said that the people who ^me out 
of Europe brought enlightenment to thg world and tliat all the world wmted in 
darkn^s for Europ^Jis to bring thfj Ught, 

Their first self^eception was socm followed by another. They said that a 
^untiy called Wd the foundadon for W^tem civilization. Egypt was 



1, Yosef ben-Jochatman, Mg« Q//At (New York: i^kabu-lan 

Books i 1972). Bhoi Ivan Van iertima (^0. Blgcks in ^lenee: Ancimt and Modem ^ew 
Jere^i Tmyaction Books, 1983) and R.R. Palmgr and Joal Colton* A History ofthB Modem 
World, 5th td., 3 (New York: A, Knopf Co.). 

%, Ffoni a ipwh daliver^ by Ivan Van Strtima on Februarj^ 19, 197S» at the Mt. Son Lutheran 
Church, New York Ci^, in a lecture seri^ sponsored by the Fmi World Alliance. 
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not then and never was a part of Wtstem civilization. Europeans ratad the 
foundation of their civilization on a coneept ti?at b^i^Uy false. Even 
today, elemintary and high school mathimatics texts omit the fet 3,000 yeai^ 
of written mathematiai history.^ 

I maintain that in withholding from the world information about Africa, 
Europeans have deprived themselves and their children of knowledge they 
need in the immediate tommorrow, for we are facing a time when a new 
humanity needs to be ^tablished for all people. 

Let us begin by putting Eg>pt back into Africa. Let us d^ with the African 
oripns of Egypt and the role of technology, mathematira, and science in 
Egypt. For to leave Egypt out of Afrira is like having an equation which says 
that two md two make three; everything from that point on is out of order. 

When the intellectual miracle of Egypt e?dsted, it was physically within the 
body of Africa. The Nile VaU^ stretched 4,000 mUm into the condnentj and 
the technical achievement of Egypt was an achievement of the totality of 
Africa and not merely of one part of Africa. 

Let's go to the Sahara before it bwame a desert, when it was ^een and 
when there were cities in that area. When the Sahara dri^ up, the Nile Valley 
inherited a p'eat deal of talent swkinj a new home. Some of ^e people pmvi= 
tated toward the Niger, where they buUt a ^mt civili^tion on Uie Niger River, 
while others drifted as far down as the Congo River. 

In am ancient Egyptian text, the Papyrus of Hunefr, it is written: *'We came 
from the mountain of the moon, where the Great God Happi dwells-'' The 
**Great God Happi" is an early god of the Eyptians. The "mountain of the 
moon" means Kilimanjaro. That m^ns, they ori^aUy came from the area 
we know as Kenya and Tanzania. They did not come from W^terii Asia. 
They did not come from Europe, because it did not ejdst at that time. 

Mathematics, science, and technology were integral parts of life in the Nile 
Valley. TTiere was no "Egypt" in existence, because "Egypt" is not an 
African word. The people of that part of Africa caUed their country Ta- 
Merry, and some called it Meroe. TTie ancient Hebrews, who came late, called 
it Mizrain and Kampt. The Greeks later called it **Aegypitus," out of which 
came the word "Egypt." 

Some have claimed that mathematics, science, and teclmology came from 
western Asia, but over 1 ,000 years were to pass before there was a meeting of 
people from the Tigris, the Euphrattt, and the Nile valleys. Nor did the 
technology of China and India predate Africa's systematic development of 
mathematics, science, and technology, for Africa's was the first p-eat showing 
of technology known in human history. There is evidence that 43, MO 
yws ago, the people of SwMland, southm Africa, lemed the twhnolo|y 
for separating iron ore into seven different cat^ori^. Ironi^lly, th^ flnd- 
ings were document^ mostfy by Euro^^ archawio^ts and paleontolo- 
gists—evidence from the people who said the e^1dence wasn't there, 

3, Bialrice Lumpkin, African and Afn^n'Ammcan Contributions to Mathematlmi ^» 
Publi^iion copy, pr^trsi for Uie Multnoffiah ichool Kstrict 1 J, Portlandj Or^on, 19SS. 8^ 
ilso: Early Gmnt, "Afriran Womini Mathemiti^ and Aitronomy," iupplement to National 
Scene Magazine York), June If 84. 
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We are forced to conc^urie that thf re is no way thMe andent achievements 
could have been made ^^1thout someone knowing something about inath^ 
geometry, and basle sden&^. 

Howevfrj let us begin wi^ere the evidence is dearer. Let us look at the 
Third Dynasty (2778-2723 B.n.)» the builders* period and the genius of the 
peat Imhotep, 

We be^n witii Imhotep b^use we can prove that he was a scientist, an 
architect, and had a philosophical approach to sdence. He was the Gmnd 
Vizier, or advisor^ to King Zosen BuUder of the step pyramid, one of the first 
stone structure known to man^ he knew the science of building. 

He was also the world's fii^t physician. Hippwrat^i tfie Greek who is 
incorrectly ^Ued the father of m^dne, s^d, "I am a child of Imhotep*" In 
other words* he was inspire by the African, Imhotep, who Uved 2,000 ymi% 
previously* Imhotep perfonn^ one of the world's first r^ord^ operations, 
so by any definition, he was a sdentist. 

As a philosopher, Imhotep laid the basis for the "mystety schoor* and 
what be^me the Grand Lodge at Luxor. Throu^ him also, intellectual life of 
that period took a ^^t top forward, b^^use it was from the Third Dynasty 
through the Sixth Dynasty (2776-2270 B.C.) when most of tiie pyramids and 
sphinx^ were built. 

The intellectual history of Africa can be traced to the first book known to 
come out of the Nile Valley, ne Coming Forth of the Day and the Nighty 
^ed "The Book of the ^ad.'* This book was about 3,000 yws before 
Europe*s first book, the Odyssey and the Iliads which may have b^n written 
as ^ly as 1200 B.G* Looking at the history, achievements, and age of both 
people, as well as the age of other parts of Afri^, it l^v^ no room for 
argument about the mteU^tual development of one over Ae oUier. 

African contributions to mathemati^, science and technology have been so 
belittled by European historians that many tocts attribute achievements to the 
various visitor and invaders of Afri^* However, it cannot be claimed that 
invades and visitors to Africa built anything of cons^uence. The visitors did 
not begin to come in imtil the Thirteenth D>^astic period (17§S'16S0 B.C.)j 
and the invaders ^me near ^e end of Uiat period. Major building had come 
to an end by that dme. 

With the first invaders, a people call^ Ae Hyksos or "sh^herd kings," 
many people left Eg^t. Most of those who left were talented people who had 
biult ^.e river d^dli^tion of Africa. As Egypt's ffmt talent was ^ven away, 
some of the Nile Valley people settle among other river people in tiie Congo, 
the Limpopo, the Zamb^, and the Benou vall^^. 

After the first invasion was expelled from Eg>pt, 1,000 passed before 
the s^ond invaders came. There was a wave from Assyria, now c^^ Syria 
and anoth^ from Iran. Then ^me the Europeans for the first tune» following 
the young Al^ander. After that came the Arabs. 

^ of Africa's invadeii did more harm than good^ taring down more than 
they gave* Contrary to the t^tbooks, the first Europ^n invaders, the Gr^ks, 
destroyed* TTie Romans d^troyed Carthage and never built is back* Now 
Africa is laid prone. After the Romans stopped killing Christians and b^ame 
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Chrisiianj themselv^, Roman mbmanagemant brought on Islam. 

The Arabs brought order and education, copying a great deal of the ancient 
science and technology and improving upon it to create an important age of 
Islamic sciwice,* but they also d^troyed. The Arabs, with the help of Afri- 
eans, controlled Spain and the Mediterranean from 71 1 to 1492, but the Arabs 
then itarted an African slave trade 600 years before the European slave 
trade. 

TTie great University of Sankore at Timbuktu was the larg^t university 
of scientific and medical trainini in Africa.^ The cry of the Black Islamic 
scholars there was, "Believe in sdence and God.*' But the Arabs from the 
north d^troyed both the University of Sankore. the last center of learning, 
and the effective organization of inner Africa. TTiis occurred at the same time 
the slave trade was starting along the coast. 

As the slave trade moved inland, it destroyed African tradLng posts basic 
Afncan coastal technology, and African iron workers. Europeans then took 
the b^t of African craftsmen out of Africa, bringing many of them to the 
New World. Hiese were not iUiteraie slaves but people who knew basic car- 
pentry and ironworking. 

We should note, however, that the first slaves brought to the New Worid 
were not from Africa at all. Once Europe gained control over the Mediterra- 
nean, where the Africans and the Arabs were partly in control, Europeans 
began to enslave the Africans there. TTiis accounts for the l^ge number 
of Afncan technicians with the Spanish conquistadors; the African pUot 
Alonzo Nino, who came with Christopher Columbus; and the African wheat 
fanner with Cortez. TTiere were African technical workers with Bdboa, who 
built the road across the Isthmus of Darien, now the Isthmus of Panama; th^^ 
were people who could plan, d^ign, and supemse the building of roads not 
mere laborers. > 

As a result of the slave trade, Africa lost not just bodi^ but skills. Many of 
the craftsmen who designed the iron work at New Orleans were Afri^n iron 
workers, and some of that work still can be seen, Africans also built some of 
the beautiful mansions in the South, where a great deal of the d^ign was 
distinctly African. 

In the W^t Indies, the British brought Englishmen to fix the sugar miUs, 
to make furniture and to do basic things. These lower^middle<lass workers 
who had no particular status in England, now had status with the color of 
their skin and a gun. TTiey were replaced by African craftsmen: blacksmiths 
who could fix the sugar mills became the wheelmasters and worked their way 
out of slavery ahead of the others. Tliis is the origin of the Caribbean free 

4. Rom Landau, Arab M&itage of Wmtem CivUmtiGn (New York: Arab Information Cmm) 
Jg^also Saenwi The Islmmic Lega^,** Aramco World Magmme, Vol. 33, No. 3, May-Juni 

5. Mlmmt Hoffman. Realm of ths Evening Star: Morocco and the Land of thM Moo^ rt^ew 
l^rki ChUton Pf^, 1965). mboi John Jackson. "Africa and the Ci^dlmni of Europe 
Oiapier W Introduction of African CNUmstion (Secaucus: atadel Pr^) and Fdix Mlois 
Tmbuctu the Mmmom, translate by Diana White ffJew Yorki N^o Urnvrnte ftess-! 
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man, many of whom made the cutlass and the stabbing weapons that went 
into the Caribbean slave revolts. 

In the United Stat^* the New England winters wew so long it did not pay 
to maintain a slave all year to work for only six months. So the slave in 
New En^and b^^me an industrial slavei a carpenter to be hired out. In this 
age of saiUngp wooden ships were sulked every time they c^me in to ke^ 
them from liking at sea. Ship sulking w^ a big industry, arid Blacks could 
do that well. Owners collected the slave's sala^ but gave the slave a poition* 
'Hie slave eventually had enough money to buy his fr^^om. This is ttxe origin 
of the Black free man in New England. 

He was not "fr^" in a general sense: he could not vote, and he was limited 
in his travel, but he soon b^an to be an independent entity as a free man. 
Then there w^ communiration betw^n the two fr^ men. TTie intellectual 
class and the cmft class in the W^t Indies met the craft class in the United 
States. Tlie meeting of th^e two groups occurred before emancipation in the 
W^t Indies and before emancipation in the United Stat^, CTeating a Black 
abolitionist movement before the White abolitionist movement began^ 

Tliii new group of Africans was the forerunner of Black inteU^tuals who 
would later be called the "Black middle class." It was a social class that 
existed before the mulattos. It consisted of people who earned their position 
and who worked their way to semi-freedom by being good craftsmen and 
who, dollar by doll^j bought their freedom. In looking at mathematicSi 
science, and technology , we must acknowledge that the mind of Africans* 
both at home in Africa and in the New World in the first h^f-century after 
Emancipation, mastered th^e subjects and built institutions. 

When our children come home and say that math is **hard" and that 
science is^ "difficult,'* we nwd to have them look at the totality of their 
history. Tell them*. 

**I imagine that building the pyramids must have been a UttJe dif» 
ficiilt, too. I imagine, putting all that stone on top of stone, without any 
cran^ and pulleys, muBt have hmti kind of difficult. I imagine in an area of 
th€ world that had no stone quarry, stone was brought from 
thousands of milM down that river. Even building the barge that would hold it 
up ^thout sinking must have been difficult. 

"If they did it at a time when ih^ had no modem equipment and no elec- 
tricity, I don't want to hw any nonsense from you about math being hard. It 
was very hard for them, and th^ got it up diere. They did it, and nob^y did 
it for ttiOTi." 

We have to look at ourselvte in the world, oUr r^ponsibility in the worlds 
md our mission in the world. By Ae 21st centujyj tiiere wiU probably be a bil- 
lion Africans on the faca of die eardi, while Africa is a continent of nearly 12 
nuUion square mil^ with many r^ources to manage* Yet, the rich^ cond= 
nent in the world is full of poor p^ple* 

Madiematies, sdence* and twhnology will be r^uired to imlock the body 
of that continent and make it deliver more for tiie proper f^ing of its people. 
Most people will a^^, for exmple, that feline is urniw^swy on that ^nti= 
nttit. I* too, have sailed down its big rivers, specially the Congo, which at 
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No..l3ody IS iomg to change Ihedwmlng of AfrlBbut A_Jrioan people them- 
selve. . African people are in the enwviable positicinofnot siting to conquer 
anyb^y. but they have to recflnquw their territopd tlmemselvK. Thw are 
aPle fe^, house, clothe, ind educate themaete, Inrf^, the tMhnlcal 



humam way of life that the world h«s chosen to foipt, S»nietimM the world 
has cl^uned for other people Ihst wrMch was disttally A&ican^ 

We must reclaim our past and r^laini our canience. and we can do it 
Without encroaching upon anythinc: to the world itat ri^tfuUy belongs to 
other f=3eople. We might be a people who can give thworld a promise of peara 
ana k«ep it. V/e should say, "If we ^Id it once, ^ean do- it again " 



6. George GM. James. Stolen i#|ac;(San Jwndsco; JuliaiiUardjon Co., 1976). 
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JOHN HENRIK CLARKE is Prof^of Emeritus at Hunter CoE^ie, Nw 
York, where he was an Associate Professor in the Departnient of ^31ack and 
Pimerto Rican Studio. He was formerly a Distinguish^ Visitini Professor of 
Aftican History at Cornell University. 

Er, Clarke wna to New York in 1933 to b^ome a writer. Aft^r r^urygars 
in the U,S, Air Forces where ha beanie a sergeant major, he atteiM.dicl New 
Yc^rk University and major^ in history and world literature* He r^^eivd an 
hoMorao^ Doctor of Humane Letters from the University of Denver in 1970. 

Me has been Associate Editor of Frmdomways mag^ne since 19*62, He is 
th^ author of over fifty short stori^i publish^ in the UpS. and abroadi His 
b»t known stoty is **The Boy Who Painted Christ Black,*- now tianilat^ 
into more than a dozen language. He has also written or L 9 books, 
induding Makoim X: Th& Man and Mb Tlfme^ Marcus Garvey andt^te Vision 
of ^HcQ^ and Harlem U,S,A, 

His special area of study has been the histo^ of African people ar-^ound the 
wc»rld. 
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Managing Instruction 
in Mathematics for 
Elementary Schools 

by B^ie C Howard, Ph.D. 

Effective mathematics instruetion is not merely something that is "given- 
it must be "managed/* It is a broad-ranging effort by a teacher, involving the 
environment and the curriculum, that makes it possible for students to l^m. 
But it is also bas^ on a set of management principle that r^pond to each stu- 
dent's background, laming style, and motivation* 

The r^ult is a classroom where learning can occur and where each student 
is encouraged to build a positive self-image and develop worthwhile human 
relationships. It reflects the teacher*s high exp^tations for the student^ as weU 
as sensitivity to the combination of affective and cognitive factors which deter- 
mine whether students maintain an inter^t in matiiematics and participate in 
mathematics-related acti^dti^ and careers in the future." 

Q^room Management 

What is to be managed? Certainly, there is time^ — for the teacher and the 
student. Decisions must be made about how the day is to be structure. "Time 
on task" is another important concept for the effecdvely managed classroom. 
The physical space of die classroom also must be managed so that it is weU uti- 
lized. Instrurtional materials that are appropriate and useful in helping stu- 
dents meet their objective n^ to be seized and manage. In additions 
management involve the consideration of auxiliaiy personnel and hdpers, 
such as parents^ whether or not they are in the building. Student behavior and 
attendance Ere factors, toOi as weU as the rdEtionships between students, 
between students and tochers, and among the t^chcK themsdvi^. 

Norms and standards are important, too. Standards ^e rulw that are 
announce orally and sometime posted on bulletin boards. Nonns are those 
unwritten codes of beha\dor that emerge over time and eventually aff^ 
classroom activiti^. 

Finally^ there is tiie psycholop^ environment, the one area for which 
teachers are dirwtiy r^ponslble* It may, for sample, be "lo^g and caring/' 



I. Dei^a B^gp Mathemmm and^i€rtc&: Critiml Filters for the Future QHm\m UJQ.i 
The Mid-Atlantie Csiter for Raa Equity, TTii Ammi^ Univereity, 19SS) 
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harshly auihoritariani or somewhere in between. It may even be characterized 
by inconsisteney. The teacher may d^cribe it as "loving and caring" but, in 
order to satisfy a n^ to feel in control, the teacher may demonstrate 
behavior that is emotionally crushing to the child. In this instancei the l^on 
learned by the child is the opposite of what the teacher verbally claims or 
intends. 

To give another example, some t^diers have been known to attempt the 
"win and run** approach, making harsh or sar^istic comments to children in 
front of thdr pmn in order to modify the child's behavior. However, this is 
rwlly no victory at aU, for it can have a lasting impact, negadvely shaping the 
child's self ''image, relationships vdth others in the class, and attitude toward 
laming. 

In order to be effective classroom managers, teaches must b^ome sensitive 
to a number of elements. First, the tocher needs to be aware of the difference 
betw^n "management** and "controL** Children will sometime misbehave 
when the teacher l^ves the room or is absent from school; this is normal. But 
if order breaks down every time the teacher is not pr^nt, the tocher may be 
exercising control but not have tsf f^^ve management. In ^s instance, a sensi» 
live teacher would do well to a^ik himself or herself, "What is my influence?" 

Second, the teacher should not relate to the student as a "hostage" but as a 
"client" with the right to be provide with opportuniti^ to learn. If a ttecher 
does not focus on mating the "client's" needSi the parents may take the child 
to another institudon. On the other hand, the child may stay and be disrupdve 
as a form of protest, presenting another management problem that takes time 
away from teaching. Even worse than th^e alternative, the child may silently 
accept not having his or her needs met and become an acadenuc and pei^onal 
failure. 

Third, it is importmit that teachers understand the many wap in which 
I^ple are unique ^d become aware of the dangers of stereo^ing Individ^ 
uals. Stereotyping students often leads to a veo^ low teacher exp^tadons, 
which, in turn, b^ome self-fulfilling prophttie. 

Other factors to be consid^ed include having knowledge of a variety of 
strategic for teaching mid laming, such as cooperative learning, maste^^ 
learning, learning center, and so on; math anaety among students and 
teachers; flexibility in matching teaching style with student learning style; 
developing a pomtive mth^ than a repr^lve emotional climate for laming; 
Identifying and sel^ting the b^t cumculum content and sequence; planning 
for effective instruction; and the importance of self-^ritique and p^r-critique 
for prof^ional improvement. 

Becoming reponsive to what students need starts with teachers becom- 
ing more self-aware. By analyring their own beha^or, t^ch^ ^n gain a bet» 
ter idea of their inipact on the children in the classroom, as wdl as on parentSi 
other teachers, and school administrators. With this undei^tandingi tochers 
^n then bepn tw devdop stmte^^ for constructive change and on atetios- 
phere that is conducive to in^^^ laming. 
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Who Is That Child? 

The teacher*! function in tfie classroom is to help childrin leam. The goal is 
mora easily attainable if teachers understand how personality typ^, levels of 
intell^ual development, external and intern^ stimuli, and learning styl^ 
determine what children learn and how quickly they learn It. 

One way to begin understanding how students learn is by looking at 
sonaUty styl^* There are sixteen * 'personality typ^" or chamcteristics which 
^ntiibute to an individual's lempermient,^ People can be considered primarily 
extroverted or introverted, sensing or intii'tive, thinking or feeling, and judg- 
ing or perceiving. 

Each personality type is a combination of one preference from each of th^ 
four pairs. For example, a pe^on may be primarily introvert^i intuitives 
thinking^ and perceiving. These four preference together are classifi^ as an 
"INTP types'* and this person has a unique orientation to the world of 
learning. 

However, th^e are not absolute. Individuals utili^ some of both elements 
in each pair, and the total set of characteristics actually reflets only w indl« 
viduai's preferred style of reacting to the environment. Adults often are able 
to select different operating styte, depite their preference, as circumstance 
r^uire. While children may be less flesble, th^^ neverthdes be dis- 
tinguished by their tmique sets of characteristics, which also influence their 
preference for learning. 

For example, doe the child approach an unfamiliar visitor, teacher, or 
game heitantly rather than quickly? Doe a child prefer to daydream and 
enjoy fmitastlc stone, rather than prefer physical activi^ or factual storie? 
Doe a child ask for rwons why, or doe he try to ple^ the tocher? Is a 
child always exp^ing role to be setti^ and activities chosen by someone else, 
or doe she enjoy bring su^ris^ and having choice most of tiie time? 

This is not to argue that there is a "ri^t" or "wrong** way in be. It is a 
matter of preferen^, and it aff^ts the way children Iwn. Thm^ preference 
also affi^ the way tochers t^ch. Henw, teachere may be pronu 1 1 L.vor and 
teach to students >^th lining s^le similar to thdr own, but a sensitive 
teacher wiU attempt to be fle?dble in choosing a t^ching style and in r^cting 
to the s^le of otheo. 

Obseivant teachere may have more productive classrooms with a higher 
quality of outcome if different preference ty^ are mixed together when 
problem-solving groups are fom^. However, merely brinpng opposite 
together ^n create dissonance, unles the students are made aw^e of their 
differences and experience the positive effect they can have on ^ch other by 
using different approache and perapective* 

In addition to pei^onaU^ preference, we can undeiitand how our students 
l^m based on the various phase in their intellectual development. Four 



2, D. Keirsey and ^t^, Piem Understand Me: Character and Temperament jypm (DtU 
mar, CaUferniai Promfthaus Nm^is ^M^ks, 197S) 
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mgm ware d^cribed by Piaget.^ They are sensorimoior (up^o Ul/2 ymr& of 
age), where the emphasis is on preverbal and presymbolic Mavior; prwop^^a- 
tioml (1-1/2 to 7 y^s), the be^ninp of symbolism aidlo^cd thou^^t; 
concrete operatlona! (between 7 and 12 yters), with the further deveIopCT.ant 
of loa^ thought and mathematical proc^s^; mdfarmQi operations (&ver 
12 ye^)p m swn by the development of reasoning inhsT^oth^^ ^nd 
problem-solving. It is important for the elementao^ school chid, who is usci^al- 
iy in tfie concrete and operational phase, to have manipulita and concE^ete 
materials in their laming experience. 

Stimuli for learning can be found in the child's environmenlOT they ma>^ be 
based internally, as in affective or physical needs. For instance, children y^mxy 
in the amount of sound or light that is optimum for their learning, or ttoey 
may react differently to temperature or room d^ign and dors, they may 
learn better in groups of peers, in pairs, alone, or with an aduli. Their leam^mg 
may also be affected by their reactions to audio/visual ijneiw, food inta3ce, 
the time of day, or their level of physical mobility. On the other hand, mhe 
stimuli may be internal, where each child vrfU have differenl levels of ^^er^ 
sistence, motivation, rttponsibllity, and tolerance for mte or structUEr^a/ 

Finally, research has shovm that children's learning styfemay be eitfatt- 
field-sensitive or field independent.^ Field-sensitive children (end to perc^ve 
globally and make broad distinctions, be socially oriented totliaworld, attend 
to material they find relevant, seek goals and reinforcement and organizati-on 
defined by others, ^e sensitive to critidsm, and attain concepts as if they axa 
"spectators.** 

Field independent children, however, usually ^rceive analytically, maJce 
fine distinctions between concepts, learn about the world in an imper^o^aal 
manner, find inter^t in new concepts regardltes of relevanca to their per^o^Ml 
Uv^, define their own goals and reinforcements and organizallonal structur^M, 
are 1^ affect^ by critidsm tiian others, and attain eonecpte by tmtixig 
hypoth^es. 

The many variabte defining learning styles of children can be overwhel^m- 
ing to consider when trying to pro^de effective instruction. Yet, each chQd 
d^erves to be consider^ in as many ways as possible if l^ng is valued^ 

Teachers can do a gtmt deal to help children with one laming style acquire 
or adapt the technique of another style when that child'iityle appws 3ii 
some way to be dysfunctional. This may be specially toiae for those studeiEts 
who attribute their success^ or fdlur^ to forces outside dienite--stud€ittts 
who feel no personal power. 

The teacher can try to help.such children shift this "eKternal locus of coaa- 
trol" to an internal one through understanding themselves, feeling good abomit 



3, Hans 0. Furth* Piaget for Tochers pnglewood Cliffs, NJ.' PrenMaU, Inc. 1970>, 
4* R. Dunn and K. Dunn, Teaching Student Through Their Individunl iMmmg Styim- ^ 
F^cticat Approach (Rmton, Vt^m Kmion PubUBUm 

S,M, Ramirez and D, Pricf -Williams, "Co^utive Styte of Children of nuielthnie Grou^ps 
In thi United Stat^," Journal of Crm-OdltUfal ^chohgy, 1974. 
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themsalves and their abilities, and assuming more r^ponsibiUty for leamin|. 
Thui, children will empowered to shape their own future. 

Hie L^nilng l^yironment 

The learning environment is more than just the classroom. It is number of 
factors, with both physical and psycholo^cal dimensions, all of which have an 
impact on laming. 

On the one hand, it include the physical arrangement of r^ourc^, such as 
the fumiture, colors, graphic deigns, bulletin boardSi light, sounds, tempera- 
ture, as well as books, manlpulatives, and other learning media. On the other 
hand, it include norms and standards, the decision-making structure in the 
school, the formal and informal curriculum, relationships betw^n students 
and teachers, the students' acc^ to r^ourc^, and attitude of the itudint 
toward the school and learning. 

The classroom en\dronment is r^Uy an accurate reflection of the curricu- 
lum and the purpose of schooling at that institution. When students enter the 
room, they can know immediately whether what they are about to learn will 
be boring or enjoyable. As a r^ult, they may develop a negative attitude of, 
"So, who wants it?" or they can develop a positive attitude and say, 'let's 
have more!" 

The environment can also characterize the learning experience as intall^- 
tually limiting, where the student is expected only to meet someone else*! 
«cpectations. Sometime students are fac^ with prejudged ceilings placed on 
their achievement, and they in turn accept thoia limitations, even to the point 
of developing a low self-concept. In contrast, learning can be perceived as 
mentally stretching, affirming a student's strengths, building up needed areas, 
and opening new doors, so that students feel that they om be whatever they 
want to be* 

Teachers who understand the uniqueness of each student can ttien plan for 
the most effi^tive Iteming envlroiiment. Thmy can detennine what their stu- 
dents are likely to find pleasing and what their students might need or want 
changed. They can also d^cribe the id^ learning environment in which they 
would like to teach. Ultimately, it is the teacher's dilemma to try andiccom- 
modate the needs of as many different students as possible so that there is 
maximum learning in the classroom^ 

Following is a partial list of strategies for improving learning environ- 
ments:^ 

1 . Poll students and Usten in a non-judging way to what they say about their 
environment; 

2. T^ using "our" rather than **my" when referring to the ctoroom; 

3. Give students some control in managing, decorating, cloning, and 
organizing the classroom; 



6» B^le C. Howardp Lmming to Pemkt/Pe^lstmg to Learn (Washington* D,C.: Mid^Allantic 
Center for Race Equityj Hie American Univenl^j, it prm. 
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4. S{Knd sorn^^tinic in indivyual conversations i^irMth each child on a regular 
basii, showing tHatmt you care and reiterating the higt\ ^ axpactations you have for 
him orhef; 

5. Afta th^ |1 Hfta and taJeniiof eaeh child by disrsplaying excellent work or 
unique approscli^^^ and encourp creativity; 

6. Provide oppQortiinUi^ forildren to work c^oroperatively while iwning; 

7. B«imsitiv0 t^o ovardoing a competitive atmo^c^here; 

8. Praise ^ft^ 

9. Use variety iooi mod^ of taction; 

10. Provide ch^bMengini activHt^such as a **ProfcI^sm of the W^k,'* post^ 
and unvailgd On F^rldays; 

11. Selasidi anfcar^ where cliildren ca.i sel^t theiifir own activiti^, p u??1 es^ 
booki,and gmim^m^ and th^ slipyld be not just r^^^rved as a reward but be 
regulafly acc^ipl&e; 

12. Present rol^ mnodeis froni (lie community ; 

13. Bepreparetf armnd organized, use time produc^vehHy, and practice new skills 

14. Provide '^f^^o^back*' to itudents as soon al po^ssible; 

15. HQldreful^r ^ discuisioni about the future* iUMch as **What if. . or 
"Ho^vwill I ^i^hen. . vihm the focus is fiaot on ©ving the "right" 
anssvcrs but on ^nMc^um^g aipifatloni; 

16. Avoid tn^iiitrtable rewards and double stand^fcds; 

17. Be careful ^h^amn making a^ymptions about a iSMdent's modv^ without 
invastigating the f^acts; and 

18. AM\ that yorou are humanand make irrors, hiv^a feeUnp, and are aware 
of the limits to younir knowMge, 

Studio on eff^^^va ichools hava shown that l^iil^mg iuCTeas^ when teach- 
ers pay attention to o the leandnswylronment, Stud#nBrts become empowered to 
shapa tiieif pei^^irioal and intellectual growths develHap persistence, become 
aware of new h^HMzonSi and liMhow to learn- ^tcrtandance improve, and 
discipline problejiiga d^ease* 

This is not iOrii&« distant utepia. It ^n be the r^mlity in every classroom. 

Cuniciiliiin Developitfsnt 

A curricylurrt ^ttiisists of all tte activiti^ and w^^mcm that are provided 
by the school to tri^^e learning pible. This mchxdt^^ not only activities but 
also the way In wJiiaMch things mkm; it Is the process as well as the content. 
Many times, hpwe^^er, teachers aig not aware Qf ^ tKie dimensions of a par= 
ticular seliQoPs cunrrteulum and tlii impact those elm&mntB may be havini on a 
child. 

A cafiful exawi^xiation of a curriculum and its f^^ts will probably reveid 
a number of Issu^ m that can pve k to concem ^ nd tt=th^ issu^ may be part 
of a national proi^ltoem or Aey n^be unique to a jiirrTtiGular institution. Non- 
Asian minority itud^flOTts may denionstrate low acbieve^mient in mathemati^* as 
they donition^y, S Student andtKhirs, genef^y, niDay dislike mathematics. 
MatiiematiM may b^oe isototed from other subj^ b^iitig taught* ITiere may be 
outdated or obsoietKe approaeh« to the t^cMng and learning of mathematics . 
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Instruction may not be appropriatdy relate to ihedevdopitificsital levels of the 
children in qu^Uon, An overernphasis on m^terini cOmput^aUon skiUj may 
act as a barrier to opportuniti^ for I^miiit otiitr math&fn^^ti^ concept. 

Yeti tochers need not examine their eurritulaiiiavaeuUJw. "^Th^ may draw 
from the recommendations of proff^ional toociations in aorder to have a 
context for this review. Two such organtodoiii lhat have ffl^^de rwommen- 
datlons in elementary and middle school mathemstics cunl^uExla are the Con- 
feren^ Board of the Mathemati^ Sciinc^ anithg Natjo^-xial Council of 
T^chere of Mathematics. 

The Conference Board, in its 19i2 report, nia^e three r^Gommendations. 
One v/m that ^culators and computers should teintroduc^ fcinto the mathe» 
matics classroom at the earliest pade praed^tle. Both, ho^aeverp should be 
utilize to enhance the understanding of arithnielh g^metfy^-, and problem^ 
solving technique* Swond, substantially mor^ emphaiis shquOad be plac^ on 
developing skills in mental ariUimetiCi ^tirnation, and appro^sdmation* Sub- 
stantially less emphasis should be placed on papfWd pencU ^raraition of the 
arithmetic operations, which can act as a major ^arrief to ^itaking and deal- 
ing ^*dth new situations and new conditions, Thifd, studgnti ^^hould bwime 
famiUar with the technique for collecting and anilyang d^ta^^^ which be 
demonstrated by studying such thinp as t^mparatures %t^an^p tocher 
behavior, and class statistics. 

The NCTM also Issued recommendationi foriha l98Cte.^ TTTi^e included 
the following: focusing on problem-'SDlving, e^mkg the dgfHnition of b^c 
skilk £0 include more than computation^ utiUdjiiwIculatoi^ ^uid computer, 
^tablishing standards of efft^ven^s and efficient for te^lMarSi relying on 
evaluation technique b^ond convenUonal ttf tini, Iticr^iiij Khe quantiftr of 
maUiematlcs being taught to all stud^tSi encoyraging a WgMi level of pro- 
fessionalism for mathematics teachffSi and pro^ig a hi^^r level of public 
support. 

One of the Important aspects of planning any mathimati^ c«mmculum is to 
include the use of manipulative, TTiis is an activity that is gu^^ported by re* 
seai'chi showing that manipulatives do niake a positive dlfftf^amca in learning 
mathematical concepts.* Their function is to brUie the ga^p between the 
abstract and the concrete. All students ^ gatatom handfln^g concrete ob- 
before moving to abstract cancepjs, and ihg use of manipulative 
eliminate the nmd for a great ded of rem^jatloiiJf manipulfc*tive are us^, 
it is recommended that a three-step process be iiiw^rated {n^fto the curricu- 
lum: firstp demonstrate the concept with studenls uiini thg caraanipulativ^- 
second* use drawinp of manipulative or conwe objects tl ^^sui aids for 
the problems to be solved; and third, then work in (he abstfa^ ^ with Sirobols. 
At the elementaiy level, the third step may takesomg tiraa be^^use students 
generally are not at that level of inteUectui divdopmint. It |s ^recommend^ 



7. National Council of T^hers of MalhematicSi Afi A^endQlt^AQtioni R^m^gnmendatiom for 
^hool Mathmatimfor the (R^ton, VAi N.C.t.W., B), 

8. National Council of T^chew of Mathmnato, **WQcm \mi\ ManipUtoti^-Tires " AHthmmlc 
Teachen Vol. 33, No. 6, Febnian? IPSfi, 
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that in addition to structured time spent with manipulativeSp students should 
be allowed open-anded tinier where they can ^plore the manipulative on 
their own. 

Reviewing a curriculum need not be a complex taskj although progr^ing 
through the various stag^ of curriculum development may be time coniuming 
The proc^ bepns by identifying the typ^ of students for whom the cuiricu* 
lum is being deigned. This can be accompUshed by observation and by ^ving 
a written pretest to detennine the students* personaUties, learning styl^i cul- 
ture, interests, achievementSi and abiliti^. 

Bas^ on an analyse of th^e data^ it is possible to start writing the goals , 
which are major outcome the tocher expects the children wiU achieve or be- 
haviors the children wiU be exp^ed to acquire. Goals are stated in general 
termSi such as: "Students should be able to do aH four of the basic arithmetic 
operations with fractions.** 

In order to reach thee goals, specific enabling objective must be identified, 
and those objective can be further broken down into even more discrete 
objective. The objective should be stated in very specific and me^urable 
beha\doral terms. It is not enough, for example, to say mwely that th© child 
should "understand.** What doe that mean? Should the child ^ required to 
make a Ust, to identify material that is provided, or use the pven material in 
some manner? 

In each instancej the behaviors should be demonstrable to the tocher. They 
should be accompanied by a cl^r statement of ttie conditions under which the 
task should be complete, as well as the level at which the child will be expec= 
ted to perform. Then the objective should be ranked in a lo^cal sequence 
that promotes maximum comprehension at ^ch stage. 

One objective that tends to be omitted is the exploratoty one, which doe 
not fit the mold decribed above. It is important to give children the oppor- 
tunity to explore situations or materials where the teacher re^y doe not 
know what the sp^fic outcome wiU be. Explorations may lead to new in- 
sights or awarenes, new attitude^ aspirations* the int^ation of con- 
tentj or feelings of confidCTce and enjoyment of mathematics. 

An analysis of the cognitive pretet will indicate where the sequence of 
instruction should be^. The tocher must feel satisfied that the items on the 
pretet are in fact comimtible with the behavioral outcome in the objective. 
Furthermore, the enabUng acti^tie selected for instruction must actudly help 
learners to achieve the objective. 

At this point* it is appropriate to Vey and validate the hierarchy of gods and 
objective by trying the curriculum and a smaU sample of children to see if the 
ori^al assumptions made in deigning the curricidum are correct— in other 
words, see if it works. 

When the students have had an opportunity to work \dth enabling activi- 
tie, it is important for teachen to be able to determine whether or not the 
instructional objective have been achieve. While the post-tet meets this 
purpose, relying on only one way to make the ass^sment is not enou^. 
Multiple items reult in a better indicator of whetiier the objective has hmn 
achieved* Multiple mode, too, are also n^esary, and thee include listing. 
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describing, writing, solving, and identifyiiig. Each of th^t should niilch the 
ouicorna specified in the objective. 

Finally, this post-t^t (generally another form of the pre-t^t) muil be ex- 
amined for its cQmpatibility with the objectives. Usini several jtenii for 
each objective should help to determine more accurately if children In fact 
aehieved those objw^tives. It is here that teaehers can check to sm if tUtmts 
are criterion reference, testing for achievement of the goals and obJecliveSj or 
whether they are accidentally testing something else (such as nealness). 

If the child still has not mastered a particular concept, the teacher is faced 
with the qu^tion of remediation. What level is nmmsBfyl How m It be 
delivered without merely repeating verbatim the initial instructioii? More 
importantly, the teacher must decide how the initial method of ijislnictfon 
might be changed or adapted so that the need for rem^ation is kept at a 
minimum. Once a child has been put into a remedial proc^Si it is ^rtuaUy 
impossible for Uiat child to ^tch up vnih the regular program of Ltistn'Gtion, 

In essence, the whole proems is one of recogniang who and wliere the 
students are, where they m expected to be at the end of the period of insiruc- 
tion^ and what must be done during the proc^ to r^lize th^e ioals. 

Developing Enabling Activiti^ 

Learning experiences that are designed to make it ^ier for studanti to 
achieve curriculum objective be called '^enabling activitiw, '' and a wide 
variety of these acii\iti« ^n be utilized. 

For example, there could be a demonstration on the use of mampyliliv^. 
TTiere are gam^ involving such m^a as teleTOion or a variation of bin|o for 
children. There are gam^ play^ on boards, made of strings r^uiringEodily 
activity, or involving rday. Fihnstrips, vid^tape, overhead proj^oiy* pie- 
turas, grids, or graphics also can be us^.There are home and outdoor activi- 
ties, such as mtesuring inside the home or studying geome^c shap^ in the 
neighborhood. There are calculator and computer. PropMimed miterial 
wable motivate students to work at thdr own pace. School finantialactivi- 
U^, like buckets, bake sal^, and stud^t busin^s^ are hdpfuli too. Theliit 
is endless. 

There are, however, at least two criteris for selecting enabling aclmties. 
First, teachers should have more than one activity for ^ch objectivi, and 
there should be a varied of modte of instructional actlvitl^, such as mixing 
filmstrips, pu^es, and games. This permits students to have a choto, as 
much as possible, depending on whether their Iwmng style is more^iual, 
auditory, or tactUe. Freedom of choice may not always be possible, since 
children may, at times, need some direction that is b^ed on the teacter's 
breadth and depth of knowledge about what is appropriate. 

^cond, activiti^ should be appropriate for the developmental level of the 
students being taught. If, for example, the children are ready to move out of 
the concrete stage, they should be allowed to pursue the transition to more 
symbolic or abstract levels, without die teacher pushing harder than tta stu- 
dent is able to handle. 
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Int^rating NfeOi in Cunicttla 

To overcome a wid^pr^d dislike for rnathematics, all leichers, not juit 
mathematira t^chm, have a raponsibility to demonstrate how matheniay^ 
is an int^r^ part of other areai in the curriciiluni, whether toy ba art, initeiCi 
sdences swid studio, En^h, or others. 

One teacher-training mc^el, known as MICA (Mattieniilici in Conteiit 
Ar^), reU^ on a thematie approach to this of t^chini.^ There tr^ 
basic^y two approach^ to MICA. A tocher ^ x^<t a partlcuJar activity 
and demonstrate Its matiittnad^ content, or the t^chtr^ start with 
mathematics and show how the various other distipUn^ folate to it. 

With the firet approach, the ttecher would pick a UiettiginwWch children 
have an intar«t, such as the zoo, their nei^borhoOd,llied^, how th^ 
spend their time during the day, or their cl^ in school. 

If, for ©cample, the zoo tiieme is sel^^, ^ch m be ^ven a dif 
ferent project relate to going to Uie eto. There WiU be jfwter opw^^Wio^ 
for learning if the focus of the ©cperience is limited to oManimd and One 
aspect of mathematitt. If the animal chosen is a and the mathematl^ 
activity Is measuring, the students oti be asked to ftjidanswera to the 
following qu^tions: 

How much food do^ a bear r^uire? What do^ that food cost? ^^^t 
do^ it cost to maintain all the b^rs and how much for ^chtar? How inUcli 
spac^ do^ a bw, or b^rs of dif fCTent siM, r^ufre? Wiit is the aijd 
shape of the containers in which a hmx is k^t? How long do^ the b^ Uv^^ 
What are its Qrcte for reproduction and growtti? How big im a b^ getl 

With the second approach, the t^^er ^ sho^ howmathemato il 
important in various subj^. In sodal studio, for ©cample, mathttnati^ il 
nec^sitfy to use a map and measure the distance ^twttn points on ^ 
map; or in science, to construct a model of the ptoetmry ^ta; or in muiici 
to describe not^, m^ur^ silence, s^^, and meter Jn gcor^; or in ^ tc? 
identify and cr^te geometric shap^, th^ use them in a d^ip. 

Attirud^ toward mathematf^ cm be chanj^ If students make the impor^ 
tant linkage with ^Joyment and survival, flie l^d^rship for change mUst 
come from t^chere who are themselv^ appropriatdy saniiliEd to the 
of their students, to the subj^ th^ are teaching, and to thg world around 
them. 

Math anxiety*^ is a fear of, dislike for, phobic ruction to, and repulsion for 
mathematics and math-relate activiti^. It is a conimuiiiMbli '*dis^s^" 
whose victims range along the continuum from havini a mild reactiDn td 
being violent^F iU, Neverthel^s, it be botti cyr^ and prev^t^^ 



9. B^e C. Howmrd, Mathematm in Contem Arem (MICA)i A TiaQMMnmg ApPro^H 
(Wellington, D.C.^ Howard Unlvereiiy Twh» Cor^, l^S). 

10. ihdU Tobias, Qvercommg Math Awdety (New Yorki W>W. Norton^^., Inc.^ Wl)^ 
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It is frequently caus^ by tochers thamsalvte, as well as other adults. There 
l^m abo some conditioning by sc^ety as a whole, sugg^ting that mathematia 
i^m meant for midm, studious p^plCi and .^o on. Children can sense th^e 
^^i^^, intemaliza themj and a^ume the behavior that they think is exp^ed 
c&f them. 

The proc^ is actually Qrclical. When a person h^ an encounter with a 
^^nathematics KcperiencCp numerous iirational beliefs or myths b^n to rise to 
tsie surface- The experience is interpreted through th^e filter that are eon- 
Bmtniat^ from past experience. The ^rson may say, "I ^n't do math,'* or 
'*^It tak^ a mathemati^ mind to do that," or *Tm lucky if 1 get it," or "You 
i^eed a good memory," or "It's a white man's field," This produce str^i 
N^vhich can be manifi^ted as anxiety, fear, panic, or even pain. Thw individual 
tttien r^ponds with avoidance, withdrawip faUure, and a poor self-im^e. 

The effect on socie^ is that there is a lack of positive role models for 
c^^Uence in mathematira, people have low exp^tadons for themselv^ aod 
o^thei^, and young people are sometime counseled not to pursue math- 
r^^lated careers. M of this, in turn, reinforce the beliefs that to some ^ctent 
a^ja part of everyone's inventor of myths. 

To help students learn mathematics, teachers must became sensidve to 
tfc^^ possibiliti^, and the proc^ starts >%ith the self. TTie tocher must be- 
c^ome aware of his or her own unfavomble hmsm and filings that might not 
btsm helpful, then tiy to edubit only positive behaviors. Inst^d of sajdng, "I 
w^as lucky to get that answer,*' say, ''I did that bemuse I understood it. If I 
do that, I can take the nsrt step." 



BESSffi HOWARD^ Ph,D*^ is an independent consultant and tminar in 
ntaath ^ucation and appU^ behavioral sdence. She is ^o the author of m^y 
jc^umal artiete, r^rts, and mono^phs on mathemati^ education and 
f^^at^ subj^ts. 

Dr. Howard r^v^ her under^duate d^^ from Antioch College, 
Y^^Uow Springs, Ohio, and her ^aduate d^^ from tfie UnivOTi^ of Dlinois 
at , Urbana, and from Union Graduate School in Yellow Springs. She has 
£^smplet^ numerous profi^iond devdopment course in cumculum, 
in^^truction, and supCTvision. 

She was a secondary school mathOTiad^ teacho^ and a cumculum ^edal- 

for a numb^ of yea^^ She w^ an Associate Dir^or of the How^d 
UHiivemty Teacher Co^s Pro^mj as well as Assistant Director for Mathe- 
fli^^rics Rteoura D^elopment in the D.C. Public Schools. 

Her sptei^ concern to MATH Alwel is her commiment to tmimng teach- 
ers to bring the b^t out in students. 
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From the Teachers' 
Desks: Notes on 
Qassroom 
Management 

Two aspects of the ''MA TM AUve!^^ experience were Important sources of 
information about how teachers in independent neighborhood schools man' 
age their classrooms^ These were the dbcussion periods during tectures and 
the ieaming teams*^ 

The following notes are from some of the comments made by teachet^ as 
they reflected on strategies they utilize to manage their own classrooms. 

® One high school has crated an **Eetivity hour" to break up the day. 
Students engage in learning activiti^ like the math dub, science clubj French 
dub, etc,, and the pro-am is kept witiiin the compet^^ goals ^tabUsh^ by 
the State. 

• Role playing (such as buying, sellings mental ^timation of profits and 
loss^, and counting change), as well as parUdpating in actual bake sal^ or 
income-generating fairs, are important activiti^ for younger children, 

• Draw a stick figure on the board, then ask prepare qu^ons of indivi- 
duals or teams* Each time an incorr^t answer is ^vens have the student erase 
part of the figure* 

• Ask the students to use their family's utility bills (el^tticity or gas) to com* 
pute usage betw^n meter readinp, find average, md pCTfonn other analyse, 

• Create gam^ modeM after television cont^ts* For sample, the tocher 
can use flash cards with prices of items, then ask the students to write down 
the factor n^ded to ^rive at the price, 

•Team learning activities are important , too. Children can be divide into 
groups where one student can help anoth^ student, because sometimes chil- 
dren win listen to eadi other more than Aey wiU listen to die t^ch^* 



L Leiming T^ms were poups of tMohen who met informally, at rsgularly^scheduled day 
and €venlng scions and on an gd hoc hmm, Tmm mamberi iupport^ Mch other in th€ Iwn> 
ing ^^rien^ as they dariO^ thdr indi^dual laming goals, had fr^ ^r^ion of thdr fed- 
ingi and thoughti, confront^ ^h oth^' opinions, genmt^ new jdw, md ^lor^ the 
seminar content In grater depth. 
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Affimung and Talente 

• Students who »n dmw can be to help deeorata the classroom or do 
a motivational ty^ poster or wtoon for display in the classroom. Thos^ 
who print neat letters can do posters for candidate to elects student gov- 
ernment positions. Teachers should also not overlook students who are very 
quiet or who Bppesi hyperactive, for they may be the b^t prosp^^ whose 
talents need to be affirmed. 

Course Sbiieture 

• When math is being taught and the studente become so enposs^ and 
motivate, ^ving the tocher considerable input on a particular conMpt, it is 
not always easy to move on to another subject. Some tochers wiU close out a 
discussion by saying, ''We haven't finished this subj^, but we'll ^ntinue this 
tomOTOw," and pve them an assi^unent bas^ on what has b^n covert 
up to that point. 

• Greater flefflbility in r^micturing cImb periods may be possible when 
studente are assi^rf to a perman«t classroom, inst^ of bring r^uir^ to 
move to another room at the end of the period, and when the same tocher 
must teach several subjws. Some t^diers find it bettCT to aUow the mathe= 
mato period, for ©cMnple, to use some of the dme allotted for sod^ sdence 
and spend 1^ time with mathemati^ on the following day. They have found 
that class discussion of one subject can be advereely affects, for as much as 
15 mmut^, if the previous class or subj^ was terminate whUe the stud^ts 
were stiU deeply involved in that subjw. 

• Sometime curricula must be rewritten so that important elemente ^e not 
neglerted. For ©cample, some teachere do not t^ch much geome^ bemuse 
It IS difficult to get past ttie basira. They r«ommend s^amting it from 
mathemati^, just Uke gw^aphy should be s^arated from sodal studio. 

• Always map out a detdled l^on plan and ^ to sdck to it. It even helps 
the class if the teacher puts the day*s goals and obj^vw on the blackboard, 

Diidplme 

•TTie worst troublemaker is the child who n^ a teacher's hdp more than 
anybody else. Pull him aside and talk to him. Find out what the problan is. 
l^ere are some problmns t^hers don't even know about, and it*s usu^y at 
home. The child who "acte up'* the worn n^ you the most. 

^ Being prepur^ for the day's etas, .^micturing "free'* time, and main» 
taming the flow from one activity to Ae nwrt are ve^^ important. Qaldrm 
OTi ^t when the t^her is unsure about what t5 do n^, Th^ sm jump 
mto that little spa^, and the tocher will lose confroL 

• R^m should be pos^, but more importantly, students should become a 
part of making the rul^ for "their" room. Iliey wiU not only follow die Mm 
more dosely themselv^, but they Ml usuaUy pr^sure thdr p^ to conform, 
without intervention by the tracher. Rul^ iso should written out and 
tfven to the parents. Te^hm must be consistait, however, in tiidr applying 
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thg rul^, for n^ating a rule "Just this one time" ean undannine the entire 

• It may be helpful to plan bathroom br^s, ^pedaUy in the seventh ^de, 
and announce the tim^ in advance so that children can andcipate when th^ 
win be fr^ to go* On the other hand, if children have the fr^om to excuse 
thOTselv^ at any time and l^ve the room, they should be held r«ponsible 
for anything that happens while they are away. 

• In one ^hool, a child who violated a rule was put on trial in front of the 
whole class, ITie children l^m^ the vo^bulary of the courtroom, appointed 
a steno^pher, a baiUffi and a district attom^, T^e chfld on rt^ had to 
find his own attorn^. Studente, teacher, and the prindpal were subpo^aed 
as witness^. The class was ^drf for the e^CTcise, and the disrtrt attorn^ 
who won the rase got the top grw^^. Th^ l^med how to stand up before 
their p^rs and be involve. Serious disdplins problems throughout the entire 
school w^e eUminatrfp for that year and for subs^uent y^^, bmuse tiie 
students alwa>^ talk^ to mch other about the experience, 

• Arguuig back to studente is a v^ ineff^ve way to maintein ^ntroL If 
a student is argumentative, it Is much better for the tracher to talk in a quiet, 
a>nfident, reto^ tone, "Would you pl^je sit down so tiiat we ran tidk 
about it?" (HowevCT, boih tracher and child must sit. OthCTwise, the pe^on 
who remains standing is in a more intimidating ^sition.) Then say, "What is 
your problttn?" "Wiat ran we do about it?" or, "How ran we go about 
chanpng you (or me, or us)?" A sunilar approach works with upset parents, 
too* 

• Most trachere ap'^ that some tm^ble incentive for good f^fonnance 
is n^^sary, but trachen differ on the fr^uency, and pu^^ose for in- 
^ntive awards. For example, some pve stm at tiie end of the week, oAers 
use rubber stamps, stickm, used broks, or Inexpensive party-favor t^pe of 
toys. Some give awards only for "A" work, while othm also rewiud effort 
and pro©*^, such m for "the most improved" student, 

• One teacher collets class du^ of 25 cents per pa^n, per week. This 
mon^ is used to buy awvds for duldren (m indi\idu^ or as trams) who win 
curriculum-related cont^ts that m held on FWdayi, 

• Sometime games can get noisy. If someone sp^ks out of tmn or ^vm 
the answer away, that person's tram can lose points. This teach^ them to 
respect what othei^ are doing, 

• Another tracho" h^ develo^^ a scoring ^^em, awm'ding a OTtain num- 
ber of points per day for ^rtain activiti^, hi addition, children set thdr own 
goals for self-improv^ent (e,g. practicing self^nttol or brii^ng in home- 
work on time), and they points for mating thdr goals. Each pmon 
who rams the require points for an initio period of a^otmtabiUty is 
©ven a compUment^ letter, signed by the tracher^ to teke home. For cumu- 
lative improvmmt over a longer period of a^untabiUty, the incentive or 
awards ran be prater. 
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Report 

• One school has divided the sGhool yoar into trim^terSp each with thr^ 
months. Report cards are issu^ at the end of each trimeter. Howeveri the 
reports are not sent home with the children ; the parents must come in and dis- 
cuss with the teachere the progr^ their children are making, 

Tttt-tddng 

• Some schools set aside one period a weik to build t^t^taKing skills, fol= 
low^ by two practice laminations ^ch ymr, 

Undei^tanding Systeim 

• It is not enou^ to buy a commerdaUy-mvailable kit md ^enble the 
parts to demonstrate a concept to a class. It is far better to teach children, 
from the ^ound up, how systems evolve from raw material — even to the 
point of getting suppUw from die custodial and soldering pi^ together* 
CMdren should not be satisfl^ to eKperiena Ufe only from finish^ products^ 
while others undeKtand the foundations of systems, the mathematii aspects 
of the parts, and how things r^Uy work* 
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Coming in the Spring of 1987: 

Teachii^ Mathematics 

Volume Hi 

Stmtep^ in Mathematioi 

InoludBs: 

Teaohlng the Language of MathamatlDs 
by Mu'minah Muhammad Saleem 
—Why mental discipline In using the language of 

nnathematlos reduces the possibility for error in 

problem solving. 

Eariy Afriaan Mathematics for the Claasroom 
by Walter M Young 

—How research presented In the book Afrfoa Counts 
can be utilized in the classroom to teach children 
how Africa contributed to the development of 
mathematics. 

Training Teaehers in IVIathematioa 

by Tepper Gill and Qerald Chaohere 
— ^An approach to training mathematics teachers, 
based on the MATH Alive! experience. 

From the Teaahers- Dealca^ 
Notes on Math ConMpts 

^ — ^Strategies used by teachers in Independent 
schools to convey mathematical concepts. 

$3 JO (piui SLOT shipping arKJ handling, each book) 
ISBN 0^941001^1-6 
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INSTITUTE FOR INDEPENDENT EDUCATION, INC 
P.O. Box 42571 
Washington, D.a 20015 
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Pltase send me: 



. copies TeBchlng Mathematics, Volume I 
Culture, Motivation, History and Classroom 
Management 

@ $3.50 each, plus $100 postage and handling 
per copy, DC residents add .21 sales tax 
per copy. ISBN fr941001-00^ 

Total a 



copies Teaching Mathematics, Volume II 
Strategies In Mathematics 
® $3.50 each, plus $1.00 postage and handling 
per copy. DC residents add .21 sales tax 
per copy. ISBN 0>941001-01-e 

Total ^ 



Prices Subject to Change Without Notice 



Join the Institute Sponsors Program 

YES^ I want to help promote independent education! 
Make me a sponsor today- 



Individual ($25) 
School ($50) 



Corporate ($1,000) 



Associate ($100) 
Patron ($500) 



Name: 



Organization: 
Address: _ 
City: 

Phone t_ 



^State^ 



_Encloied ii a aheck forj^ 



Msli form to: 
INSTITUTE FOR INDiPlNDf NT EDUCATION. INC. 
P.O. Box 42i71 
Wsihlngton, D.C. 20015 
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Teaching Mathmiati^, a report on the 1986 "MATH Alive!" couisa for 
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paper $3.50, plus $1.00 postage and handling) ISBN ^941001-00-8 
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Prices subject to change without notice 
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